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TASTE MASKED PARACETAMOL COMPOSITIONS 

The present invention relates to a paracetamol composition, in particular 
to a taste masked paracetamol composition capable of sustained release or 
immediate release having improved release characteristics and coating 

5 characteristics, and having less than 23% by weight ethyl cellulose. The 
present invention also includes a method of preparing such a composition 
preferably incorporating a spray drying technique. 

Many pharmaceutical drugs have unpleasant tastes and therefore the 
oral administration of the pharmaceutical drug is often an unpleasant 

10 experience, particularly for those who find it difficult to swallow whole dosage 
forms. The pharmaceutical drug remains in the mouth for a time sufficient to 
impart its unpleasant taste sometimes resulting in the patient expelling the 
dosage form. Paracetamol, for example, can leave a strong and lasting bitter 
taste in the mouth. 

15 Artificial flavourings and sweeteners have often been used to mask the 

taste by generally overwhelming the taste of the pharmaceutical. However, 
these are often unsuccessful and the bitter taste remains in the taste or 
remains as a lingering after taste if small particles of drug linger in the mouth. 

Other methods of masking the taste include coating the drug with a 
20 polymeric material such as ethyl cellulose or a lipid based formulation such as 
paraffins, waxes, beeswax, higher fatty acids, higher fatty acid esters, glycerin 
fatty acid esters, and/or poly propylene glycols so as to create a barrier and 
delay the dissolution of the drug. However, these lipid based formulations are 
generally not effective at taste masking on their own and often require a 
25 polymer such as ethyl cellulose to complete the taste masking of the drug. 
Moreover, these methods of masking the taste make it difficult to tablet the 
pharmaceutical composition. 

In US 4,767,789, ethyl cellulose has been used to coat acetaminophen 
to mask the bitter taste. However, the lower limit of ethyl cellulose is 24% by 
30 weight and it is explicitly stated that taste masking of acetaminophen is not 
achieved if the ethyl cellulose falls below this limit. Spray drying processes used 
to coat acetaminophen generally fail to provide taste masking at low ethyl 
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cellulose concentrations as it is considered that the coat is porous and irregular 
with roughened surfaces and this leads to ineffective taste masking due to rapid 
release of the pharmaceutical from the dosage form. 

Such low coating compositions may also affect sustained release 
5 characteristics and often to gain such controlled release, dense polymer films of 
substantial thickness are necessary for sustained release. It is generally 
perceived that low coat composition would release the pharmaceutical too 
quickly. Porous membranes fail to provide sustained release and when coated 
by spray drying techniques the coating at low levels of coating polymer would 
10 tend to be rather porous, making them inadequate for taste masking and 
sustained release. (Deasey, P.B. (1984) In: Microencapsulation and Related 
Drug Processes, Chapter 8 pp 181-192, Marcel Dekker, Inc. N.Y.). 

Analgesics are often administered over a time period so as to maintain a 
desirable and effective level of analgesia. Often, the administration is too 
15 frequent thereby necessitating a constant monitoring of the time periods. 

At present, non-steroidal anti inflammatory drugs (NSAIDS) are used 
frequently to reduce pain, particularly in arthritis and rheumatism sufferers. 
However, NSAIDS can have undesirable side-effects. Paracetamol provides 
effective pain relief. Present dosages are immediate release often with 
20 unpleasant tastes associated with the immediate release and require 
administration at least 4 times a day. The dosage form may be large and 
swallowing of these dosage forms may be difficult thereby remaining in the 
mouth long enough to release the paracetamol. This constant administration is 
th ere f ore unpleasant to the patient because of the taste and the mode of 
25 administration. 

It would be desirable to provide a paracetamol composition having a low 
ethyl cellulose concentration which improves taste masking and bioavailability 
of the paracetamol and which is flexible in application and capable of sustained 
release properties to delay release of paracetamol in one dosage form and to 
30 provide immediate release in another form. The present applicants have 
surprisingly found that paracetamol can be taste masked whilst being capable 
of sustained release and/or immediate release with a single coating material, 
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10 



15 



20 



25 



such as ethyl cellulose as low as 23% and less. Preferably the paracetamol is 



properties it was required to treat the pharmaceutical separately with 
the desired feature in mind. For instance, if taste masking and sustained 
release were to be incorporated in one dosage form, the pharmaceutical would 
be treated separately for either taste masking and then for sustained release. 

Accordingly, it is the object of the present invention to overcome or at 
least alleviate one or more of the difficulties related to the prior art by providing 
a taste masked paracetamol composition capable of sustained release and/or 
immediate release in a single coated composition which uses less coating 
material. This improvement may provide flexibility in bioavailability of the 
paracetamol, reduce the cost in providing a taste masked formulation and 
improve the dosing regime. 

Accordingly, in a first aspect of the invention there is provided a taste 
masked paracetamol composition capable of sustained release and/or 
immediate release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23% by weight of 
the total weight of the composition wherein said ethyl cellulose provides a 
substantially continuous coating on the core element. 

The paracetamol composition has a coating of 23% ethyl cellulose. 
Such low coat weights of ethyl cellulose would generally be perceived as 
inadequate to provide sustained release. 

By the term "capable of sustained release and/or Immediate release" we 
mean that the compositon is flexible in its application and may be sustained 
release in one dosage form such as a powder but becomes immediate release 
in a tablet form whilst maintaining the taste masking properties. 

In a preferred aspect of the present invention there is provided a taste 
masked paracetamol composition capable of sustained release and/or 
immediate release including: 

a core element including paracetamol; and 



coated by using a spray drying technique. 



Previously to obtain all three 
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a coating material including ethyl cellulose of less than 23% by weight of 
the total weight of the composition wherein said ethyl cellulose provides a 
substantially continuous coating on the core element and when the composition 
is sustained release the rate of release of paracetamol is in the range of 10% to 
5 44% in 45 mins. 

Preferably the rate of release of paracetamol is in the range of 24% to 
35% in 45 mins. 

A sustained release profile allows for a slow release of the 
pharmaceutical^ active ingredient from a dosage form. The total daily dose 

10 recommended for paracetamol in adults is 4g/day. This is generally delivered 
as 4 divided dosages. The present invention allows for a reduced number of 
deliveries per day whilst maintaining a level of analgesic to attain pain relief. 
Preferably the dosage is in 2 divided dosages/day. Most preferably the dosage 
is one dosage/day. When the dosage is two dosages/day, the amount is 

15 preferably 2g/12hrs. When the dosage is one dosage/day, the amount is 
preferably 4g/24hrs. However, at such large dosages, the delivery of 
paracetamol is limiting. Large tablets cannot be swallowed. 

This dosage regime is particularly achieved when the taste masked 
paracetamol of the present invention is in a powder form having sustained 

20 release properties. An advantage of a powdered form is that higher doses can 
be administered without the need to swallow large tablet forms. The powder 
may be administered in the absence of other excipients (required in tablets) 
and carriers. The powder may be mixed in a drink or sprinkled on food. 

Preferably, the dosage results in a plasma concentration of paracetamol 

25 which does not fall below approximately 4mg/l and remains well below 
approximately 20mg/L In a review by Prescott (Paracetamol, A Critical 
Bibliographic Review, Taylor & Francis, London, 1996, p. 228-229) the 
therapeutic range for effective analgesia is about 5 to 20mg/l, with a similar 
range for anti-pyretic activity. 

30 With conventional dosages (1g every 6 hours or 4g a day in 4 divided 

doses) the mean trough plasma concentration was 3mg/l and the mean 
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maximum concentration was about 12mg/l (Nielson et al . (1991) British Journal 
of Clinical Pharmacol. 31_. 267-270). 

Accordingly in a preferred aspect, the present invention provides a taste 
masked paracetamol composition as described above which may provide good 
5 antipyretic and analgesic control over 24 hours. 

The core element in the coated pharmaceutical composition according to 
the present invention preferably may include up to 100% by weight of 
paracetamol. 

The core element may be of any suitable size. Most preferably the core 
10 element has a particle size distribution with a median of about 100|im. The 
particles in the distribution may vary from about 1|im to about 250|am, more 
preferably from 25jam to 250jam. If the median of the distribution is close to 
either extreme of the distribution, the taste masking or sustained release 
characteristics may be affected. Preferably, in a range of 25jim to 250|am, no 
15 more than 25% of particles will be less than 25|im and no more than 2% will be 
over 250jam. 

The major polymer in the coating material is a water insoluble polymer of 
ethyl cellulose. 

The coating material is less than 23% of the total weight of the 
20 composition. This level of coating effectively provides taste masking 
characteristics and is capable of further providing sustained release and/or 
•immediate release. However it is preferable that the coating material constitute 
less than 20% of the total composition and still provide taste masking with the 
capability of sustained release and/or immediate release. 
25 The coating material according to the present invention may take any 

suitable form which provides a continuous coating and still provides taste 
masking and is capable of sustained release and/or immediate release. 

The substantially continuous coat is substantially hole-free. The 
substantially continuous nature of the coating may be achieved by spray drying 
30 from a suspension or dispersion of the pharmaceutical^ active ingredient in a 
solution of the coating composition including a polymer in a solvent in a drying 
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gas having a low dew point. The dew point may preferably be less than 0°C, 
more preferably less than approximately -15°C. 

By "substantially continuous coating" we mean a coating which retains a 
smooth and continuous appearance when magnified 1000 times under a 
scanning electron microscope and wherein no holes or breakage of the coating 
is evident so as to reduce taste masking. 

Typical coatings may be in the range of approximately 0.005 to 25|am, 
preferably approximately O.OSj^m to 5jam. 

The solvent which may be used in the preparation of the coating of the 
composition may be an organic solvent. The solvent may be such that it 
constitutes a good solvent for the coating material but it is substantially a non- 
solvent or poor solvent for the pharmaceutically active ingredient. Whilst the 
active ingredient may partially dissolve in the solvent, in this aspect of the 
invention, the active ingredient will precipitate out of the solvent during the 
spray drying process much more rapidly than the coating material. 

The solvent may be selected from alcohols such as methanol, ethanol, 
halogenated hydrocarbons such as dichloromethane (methylene chloride), 
hydrocarbons such as cyclohexane, and mixtures thereof. Dichloromethane 
(methylene chloride) has been found to be particularly suitable. 

The concentration of polymer in the solvent will normally be less than 
75% by weight. Normally the concentration will be in the range of 10-30% by 
weight. 

Where the polymer is ethyl cellulose, the solvent is preferably methylene 
chloride. The concentration of ethyl cellulose is preferably in the range of 5- 
10% most preferably 7% by weight based on the total concentration of the 
coating material. 

The paracetamol, provided in a form suitable for coating may be 
suspended in the coating material/organic solvent solution, preferably in an 
ethyl cellulose/methylene chloride solution at a concentration in the range of 
10-30% by weight, preferably in the range of 14-20% by weight. 
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In a preferred aspect of the invention there is provided a taste masked 
paracetamol composition capable of sustained release and/or immediate 
release including: 

a core element including paracetamol; and 
5 a coating material including ethyl cellulose of less than 23% by weight of 

the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element; and 

wherein said composition exhibits a reduced dissolution profile when the 
composition is sustained release. 
10 The dissolution profile of the paracetamol composition may be reduced 

by approximately 25%, preferably approximately 40%, more preferably 
approximately 50%, relative to a standard form, preferably when measured at a 
pH approximately that of the mouth, for example a pH of approximately 6.8 in 
the period of 0 to approximately 45 minutes, preferably 0 to approximately 20 
15 minutes. 

By "dissolution profile" as used herein, we mean a plot of amount of 
active ingredient released as a function of time. The dissolution profile may be 
measured utilising the Drug Release Test (724) which incorporates standard 
test USPXXII 1990. (Test (711) Supplement VI, 1992). The dissolution tests 
20 may be conducted in a modified flow through cell apparatus. A profile is 
characterised by the test conditions selected. Thus the dissolution profile may 
be generated at a preselected temperature, flow rate and pH of the dissolution 
media. 

Accordingly, the present invention further provides a taste masked 
25 paracetamol composition capable of sustained release and/or immediate 
release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23 % by weight of 
the total weight of the composition, and 
30 wherein the core element is selected for a size in the range of 0.1j.im to 

250|am and shape which facilitates coating and wherein said coating provides a 
continuous coating on the core element. 
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Applicants have found that the successful sustained release and/or 
immediate release and taste masking greatly depends on the completeness of 
the coating on the core element. This may be influenced by parameters such 
as the size and shape of the core element to be coated. Where the size and 
5 shape is favourable for coating, very low levels of coating material can be used 
to coat the core element such that sustained release and/or immediate release, 
taste masking and a continuous coating is achieved. 

The particle size distribution of the core element dictates the surface 
area to be coated. If the core element is too small, very large surface areas 
10 need coating. 

The size of the core element may be selected so that there will be no 
substantial breakage of the coat if the pharmaceutical composition is 
masticated so as to cause immediate release of the drug leaving a very 
distinctive unpleasant taste. The particles are preferably small enough to pass 
15 into curves and depressions in the mouth and between the teeth and avoid 
substantial breakage. 

Preferably the core element has a particle size distribution of l^m to 
250jam with a median particle size of lOO^m. More preferably the distribution 
is from 25jam to 250jam and most preferably from 35-125|am. As discussed 
20 above, the particle size distribution will include particles falling outside this 
range. These particles can also be coated to achieve the sustained release and 
taste masking properties. 

In a further preferred aspect of the present invention there is provided a 
taste masked paracetamol composition capable of sustained release and/or 
25 immediate release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23 % by weight of 
the total weight of the composition, and 

wherein the core element is selected for a size in the range of 1^im to 
30 250|.im and shape having a low aspect ratio which facilitates coating and 
wherein said coating provides a continuous coating on the core element. 
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Shape can also influence the coverage and stability of the coat. Sharp 
angles on a crystal can cause weaknesses in the coat. These sharp corners 
may lead to stress points on the coat and cause weaknesses in the structure 
possibly leading to premature release of the pharmaceutical from the 

5 pharmaceutical composition. 

Where the coat is thinner at the vertices this leads to more rapid release. 
The composition according to the present invention is applicable to 
paracetamol which has a crystalline morphology and particularly a low aspect 
ratio. The aspect ratio is a measure of the length compared to the breadth. For 

10 example, an aspect ratio of 1 would be a box or sphere. The higher the aspect 
ratio, the more pointy and needle-like crystals will be. 

The crystal geometry may result in a relatively thin coat at the crystal 
needle tips the release rates may be more rapid than is preferred with such 
actives. Similarly, where the pharmaceutical^ active ingredient exhibits high 

15 water or organic solvent solubility, the release rates may be more rapid than is 
required in a particular application. Furthermore, areas of thin coating are 
susceptible to breaking and cracking and hence ineffective for sustained 
release and taste masking. 

Applicants have found that a spherical shape of the particle is most 

20 advantageous for both stability of the coat and high payload of active 
pharmaceutical. Therefore, it is most preferable that the aspect ratio is less 
than 3, more preferably 1-2, most preferably the aspect ratio is approximately 1 
providing a substantially rounded shape. More preferably, the aspect ratio is 1 
and the shape is round. 

25 It is also preferable for most particles to be of the same size and shape. 

Inconsistencies in size and shape can lead to inconsistent coating. Where the 
drug particles are of different size and shape, polymeric coating materials such 
as ethyl cellulose will deposit differently on each particle. It is therefore 
preferable to have all particles the same size and shape so that the coating 

30 process is better controlled and maintained. 
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\ ^ The present invention also provides a method of preparing a taste 
masked paracetamol composition capable of sustained release and/or 
immediate release including : 

a core element including paracetamol; and 
5 a coating material including ethyl cellulose of less than 23% by weight of 

the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element; 
which process includes: 

providing a sufficient amount of: 
10 paracetamol selected for a size in the range of 1jim to 250j^m and 

shape suitable for coating to provide a continuous coating; 

a solution of a coating material including ethyl cellulose and an 
organic solvent being selective for ethyl cellulose; 

suspending or dispersing the paracetamol in the solution; 
15 spray drying the suspension or dispersion of paracetamol in a dry gas 

having a low dew point; and 

collecting the paracetamol having a coating of ethyl cellulose of less 
than 23% by weight based on the weight of the total weight of the composition. 
A slurry and paracetamol/ethyl cellulose/methylene chloride may be 
20 atomized preferably using a 2 fluid nozzle into a spray dryer to form coated 
powder. 

For paracetamol, it is preferable that the particles are in the range of 1 
to 250|Am, preferably in the range of 35 to 125jim and are spherical in shape 
having a low aspect ratio. 

25 Spray drying of the paracetamol and ethyl cellulose in the solvent 

involves spraying a stream of air into an atomised suspension so that solvent is 
caused to evaporate leaving the paracetamol coated with the ethyl cellulose. 

Preferably, for a solvent such as methylene chloride, the solvent 
concentration in the drying chamber is maintained above 40,000 parts, 

30 more preferably in the range of approximately 40,000 to 100,000 parts per 
million of organic solvent. 
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The spray-drying process for such solvents may be conducted at a 
process temperature of from approximately 5°C to 35°C. 

The utilisation of a drying gas exhibiting a low dew point aids the 
production of a substantially continuous coating. It has also been found that 
5 the presence of a solvent during the drying step slows the evaporation rate of 
the solvent such that a substantially continuous coat exhibiting reduced 
permeability is produced. These two factors may be interrelated. Thus the 
higher the drying gas dew point, the higher the solvent vapour pressure 
required in the system to give a substantially continuous coat. 
10 The drying process may be of any suitable type. 

Spray drying of the pharmaceutical compositions may be undertaken 
utilising either rotary, pneumatic or pressure atomisers located in either a co- 
current, counter-current or mixed-flow spray dryer or variations thereof. 

The drying gas may be heated or cooled to control the rate of drying. A 
15 temperature below the boiling point of the solvent may be used. Inlet 
temperatures will typically be in the range of from approximately 40°C to 120°C 
and outlet temperatures approximately 5°C to 35°C. 

The present invention permits the optimisation of the coat formation to 
meet the needs of the material or application. Adjusting the coating 
20 composition allows modification of the release profile for the material. 
Controlling the process parameters including temperature, solvent 
concentration, spray dryer capacity, atomising air pressure, droplet size, 
viscosity, total air pressure in the system and solvent system, allows the 
formation of a range of coats, ranging from dense, continuous, non-porous 
25 coats through to more porous particle/polymer matrices. 

The spray drying process may utilise a method employing a nozzle to 
atomise the paracetamol in ethyl cellulose/methyl cellulose solution. Preferably 
pneumatic atomisation is used. The nozzle produces individual droplets 
suspended in a polymeric coating material/organic solvent solution. Removal of 
30 the organic solvent results in a drug dosage unit coated with the polymeric 
coating material. 
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Preferably the nozzle is a 2 fluid nozzle. The ratio of solvent/drug to air 

is important in a 2 fluid nozzle and this may be varied by optimizing the relative 
positions of the outlet and inner passages. The operating conditions include 
variations on air inlet temperatures, air outlet temperatures, air pressures, feed 
5 rates of solvent and drug suspensions, atomisation, air quality and outlet 
diameters of inlet and outlet passages of the atomizer. Preferably, the air inlet 
temperature is approx 70-1 50°C, the air outlet temperature is in the range of 
20-50°C, the air flow rate is in the range of 40-1300kg/hr, the feed rates of 
solvent and drug is in the range of 3-100 kg/hr, atomisation air quantity is in the 
10 range of 6-100 kg/hr and the outlet diameter of the inlet and outlet passages 
are approximately 1-10 mm and 2-15 mm in diameter respectively. 

More preferably, the air inlet temperature is approx 100°C, the air outlet 
temperature is in the range of 25-35°C, the air flow rate is in the range of 40- 
80kg/hr, the feed rates of solvent and drug is in the range of 8-9 kg/hr, 
15 atomisation air quantity is in the range of 7-9 kg/hr and the outlet diameter of 
the inlet and outlet passages are approximately 2-3 mm and 4-6 mm in 
diameter respectively. 

The product may be collected by any means available to the skilled 
addressee. Preferably the collection method is by sock filters or cyclone 
20 collection. 

The final product will have an ethyl cellulose coating of less than 23% by 
weight and still maintain taste masking and be capable of sustained release 
and/or immediate release in a single composition. Preferably the final product 
is paracetamol having 79-84% by weight paracetamol and 16-21% by weight 
25 ethyl cellulose. 

Most preferably, the paracetamol is a taste masked composition of 80% 
by weight paracetamol and 20% by weight ethyl cellulose. The average size of 
the paracetamol final product is approximately 125j.im. 

The present invention further provides in a preferred aspect, a post- 
30 treatment step to remove residual solvent. The post treatment may include a 
post drying step including drying the final product on a tray and drying the 
product at a bed temperature sufficient to remove excess solvent but not 
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degrade the pharmaceutical drug. Preferably the temperature is in the range of 
35°C to 45°C, most preferably at 40°C. 

The pharmaceutical composition may be in the form of a powder of 
particle size in the range of 1|im to 250jam, preferably in the range of 35^m to 

5 125jam. Most preferably the particle size distribution has a median of 100 jjm. 
The small particle size ensures that the particles have a substantially non-gritty 
feel in the mouth. The small particle size may also minimise break-up of the 
particles cin the mouth, for example by the teeth. When in the form of a powder 
the composition is sustained release and may be administered directly into the 

10 mouth or mixed with a carrier such as water, or -semi-liquid compositions such 
as syrups, yoghurt. Preferably, the pharmaceutical composition is a powder 
which is mixed with water prior to ingestion. 

The taste masked paracetamol may be further provided in any suitable 
unit dosage form. The pharmaceutical composition may be provided in a form 

15 selected from sprinkles, sachets, chewing gums, tablets; including chewable 
tablets, gums, lozenges, liquids, suspensions, filled capsules; including filled 
gelatine capsules. The flexibility of release is provided by the form in which 
the paracetamol is delivered. 

The coated paracetamol composition is primarily prepared as a powder 

20 which exhibits sustained release properties. The powder, when tabletted, 
shows immediate release properties but retains taste masking properties. The 
tablet form retains sufficient taste masking for a period long enough to avoid 
any taste whilst providing a dissolution profile fast enough to categorise the 
tablet as immediate release. 

25 The process of tabletting may be conducted by any means available to 

the skilled addressee. Preferably, the tablet is formed by direct compression. 
More preferably, there are no granulation steps. The hardness of the tablets 
may be in the range of 3-15 kP, more preferably in the range of 5-9 kP. 

The shape of the tablet is preferably round as this shape is most 

30 desirable for even compression. 
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Because of the sustained release characteristics of the paracetamol 
composition, it can be used as a means to treat pain-related disorders in which 
pain is experienced continuously over a period of time. Examples of such 
disorders include arthritis, rheumatism, muscle pains, morning stiffness and 
5 general pain relief. 

Accordingly, there is provided a method of preventing and treating a 
pain-related disorder including administering an effective amount of a taste 
masked paracetamol composition capable of sustained release and/or 
immediate release including 
10 a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23% by weight of 
the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element. 

In a preferred aspect of the invention there is provided a method of 
15 preventing and treating a pain-related disorder including administering an 
effective amount of a taste masked paracetamol composition capable of 
sustained release and/or immediate release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23% by weight of 
20 the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element and when the composition 
js sustained release the rate of release of paracetamol is in the range of 10% to 
44% in 45 mins. 

The present invention will now be more fully described with reference to 
25 the accompanying examples. It should be understood, however that the 
following description is illustrative only and should not be taken in any way as a 
restriction on the generality of the invention as specified above. 
In the figures: 

Figure 1 shows the mean subject plasma profiles for 6 healthy males 
30 after ingestion of 2 x 500mg Tylenol Extra strength Tablet (fasted )(~A~); 1 x 
1000 mg Nopap Power (fasted)(--«~); or 1 x 1000 mg Nopap Powder (fed) 
H7->- 
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Figure 2 shows Predicted Steady-State Plasma Concentrations of 
Paracetamol (2g Dose of Nopap Powder every 12 hours). Data derived using 
mean plasma concentration versus time data for single dose administration of 
Nopap powder (Fasted) in Study SAL-1/96. 

Figure 3 shows Predicted Steady-State Plasma Concentrations of 
Paracetamol (2g Dose of Nopap Powder every 12 hours). Data derived using 
mean plasma concentration versus time data for single dose administration of 
Nopap powder (Fed) in Study SAL-1/96. 

Figure 4 shows mean plasma paracetamol concentration in a plasma 
bioavailability study after ingestion of 500 mg Nopap (fasted) (--£>-); 500 mg 
Nopap (fasted) (--•--); or 500 mg Tylenol®(fasted)(--A~). 
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Example 1 

Paracetamol Formulation - Nopap Powder 

Ethyl cellulose is dissolved in methylene chloride and then paracetamol is 
dispersed in the solution, in the following formulation, to produce a slurry. 
5 Ethyl cellulose N10 NF 7% w/w 

Paracetamol 28% w/w 

Methylene Chloride 65% w/w 

This slurry is then spray dried under the following process conditions in a 
NIRO "PM" type 2 fluid atomiser. 
10 Fluid Insert 1.3mm 

Air Cap 5mm 
Feed Rate 3 kg/hr or slurry 

Atomising gas flow rate 5.6m 3 /hr 
Process gas Inlet Temperature 40°C 
15 Process gas flow rate 20 m 3 /hr 

The final formulated product is a white, free flowing taste masked 
powder consisting of 80% paracetamol and 20% ethyl cellulose with a median 
particle size of less than 150fim. 
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Example 2 

Pharmacokinetic Parameters from a single IQOOmq dose 
of Tylenol Extra Strength Tablet vs 
Test Coated Paracetamol Powder (Nopap Powder) 

5 A pilot study of 6 healthy males was conducted to evaluate 

pharmacokinetic parameters following injestion of 1000mg of a single dose of 
Tylenol Extra Strength Tablet (immediate release) and Test Coated 
Paracetamol Powder (Nopap) (sustained release, prepared according to 
Example 1). 

10 METHODS 

1 000 mg of Tylenol® Extra Strength Tablet or Test Coated Paracetamol 
(Nopap) prepared according to Example 1 were administered to 6 healthy 
males. Plasma paracetamol concentrations were measured under fasted and 
fed conditions. 

15 Tables 1, 2 and 3 summarise statistical comparisons. The arithmetic 

mean and individual pharmacokinetic parameters for each study treatment are 
shown in Table 4. Individual and mean subject plasma profiles are provided in 
Figure 1. 

20 



25 



- 18 - 
Table 1 
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Table 2 
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Table 4 



Study Design: Single dose (1000 mg) in 6 heallhy volunteers with blood sampling over 24 hours. 



TREATMENT A : Tylenol (fasted) 



Subject 


CMAX(mg/L) 


TMAX(hours) 


AUC (mg.h/L) 


AUC-INF(mg.h/L) 


1 


14.032 


0.67 


51:18 


51.88 


2 


17.996 


0.33 


53.94 


55.62 


3 


10.011 


1.5 


34.29 


34.96 


4 


19.322 


0.33 


49.27 


50.93 


5 


20.513 


0.33 


39.9 


40.97 


6 


21.502 


. 0.33 


53 


54.46 


MEAN 


17.244 


0.58 


46.93 


48.14 



TREATMENT B : Nopap Powder (fasted) 



Subject 


CMAX(mg/L) 


TMAX(hours) 


AUC (mg.h/L 


) AUC-INF(mg.h/L) 


1 


I 5.235 


4 


45.71 


48.04 


2 


4.081 


3 


42.81 


46.75 


3 


7.332 


1.5 


30.41 


31.82 


4 


4.815 


3.5 


49.75 


53.46 


5 


3.122 


2.5 


29.76 


31.1 


6 


3.85 


3- 


37.82 


40.01 


MEAN 


4.739 


| 2.92 


39.38 


J 41.86 


TREATMENT C : Nopap Powder (fed) 


Subject 


CMAX(mg/L) 


TMAX(hours) 


AUC (mg.h/L) 


AUC-INF(mg.h/L) 


1 


3.127 


1 1 


35.79 


43.46 


2 


3.637 


6 


4 5.06 


48.88 


3 


2.824 


5 


30.51 


33.64 


4 


6.846 


4 


53.27 


55.14 


5 


4.239 


5 


27.5 


29.44 


6 


3.626 


5 


40.7 


43.77 


MEAN 


4.0S0 


6.00 


38.81 


42.39 
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DISCUSSION OF RESULTS 

In evaluating formulations to determine bioequivalence, the 90% 
confidence intervals and mean ratios of the In-transformed pharmacokinetic 
parameters CMAX, AUC and AUC-INF are compared. 
5 (a) Comparison of Reference Tylenol Extra Strength Tablet (Fasted) vs 
Test Nopap Powder (Fasted) - refer Table 1 

The 90% confidence interval and mean ratio for CMAX fell outside the 
allowed bioequivalence range of 80-125% and the difference was statistically 
significant, as would be expected for a sustained-release formulation compared 

10 with an immediate-release formulation. In fact, the mean CMAX value showed 
approximately a 70% reduction. Although the 90% confidence intervals for In- 
transformed AUC and AUC-INF fell outside the lower limit allowed for 
bioequivalence and the difference was statistically significant for both 
parameters, the mean ratio values, which are a measure of bioavailability, 

15 were within the 80-125% "bioequivalence" range for both "extent of absorption" 
parameters (83.5% and 86.4% for AUC and AUC-INF, respectively). The mean 
TMAX values were 2.92 hours for Nopap powder and 0.58 hours for Tylenol 
Tablet and the difference was statistically significant, as would be expected of a 
sustained-release formulation compared with an immediate-release formulation. 

20 Thus, under fasted conditions, Nopap powder exhibits sustained-release 

characteristics compared with Tylenol tablets with a significantly reduced rate of 
paracetamol absorption as evidenced by a significant reduction in CMAX and 
significant cincrease in TMAX. Only one subject, showed a reduced CMAX 
with Nopap powder (fasted) compared with Tylenol Extra Strength tablet 

25 (fasted), without an increase in TMAX (1.50 hours for both formulations). 

(b) Comparison of Test Nopap Powder (Fasted) vs (Fed) - refer Table 2 
The 90% confidence interval for CMAX fell outside the allowed bioequivalence 
range of 80-125%, however, the mean ratio value (84.8%) was included in the 
allowed bioequivalence range. In addition, food did not cause a significant 

30 reduction in CMAX (p>0.05). The 90% confidence intervals for In-transformed 
AUC and AUC-INF fell within the range allowed for bioequivalence, the 
differences were not statistically significant, and the mean ratio values, which 
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are a measure of bioavailability, were within the 80-125% "bioequivalence" 
range for both "extent of absorption" parameters (97.9% and 101.1% for AUC 
and AUC-INF, respectively). The mean TMAX values of 6.00 hours for Nopap 
powder (fed) and 2.92 hours for Nopap powder (fasted) were statistically 
5 significantly different. 

In accordance with FDA 1992 Bioequivalence Guidelines, for a 
sustained-release product to demonstrate a comparable food effect, the mean 
ratios of the In-transformed least squares mean pharmacokinetic parameters 
AUC, AUC-INF and CMAX must fall within the 80-125% range. Therefore, 
10 based on these guidelines, Nopap powder is bioequivalent when administered 
under fasted and fed conditions, with the only effect of food being a significant 
lengthening of TMAX. 

Table 3, summarises the comparison of Tylenol Extra Strength Tablet 
(Fasted) vs Tested Nopap Powder (Fed). 

15 

Example 3 

Paracetamol Powder - Steady State Simulations 

A single dose study based on results of Example 2 were used to predict 
24 hour plasma concentration. Plasma concentration versus time profiles for 
20 twice daily administration of coated paracetamol powder (according to Example 
1) were analysed. 

In simulated studies coated paracetamol powder was administered as a 
dose of 2g every 12 hours. Hence, the total daily dose (4g) is in keeping with 
current dose recommendations for paracetamol in adults. 
25 The results in Figure 2 show the plasma concentration-time profile using 

the single dose fasting data. Figure 3 shows the corresponding profile using 
the single dose fed data. Plasma levels would fall between these two 
extremes. 

When dosed at a level of 2g twice a day, the plasma concentrations of 
30 paracetamol do not fall below 4mg/L and remain well below 20mg/L As noted 
in a review by Prescott [Paracetamol, A Critical Bibliographic review, Taylor & 
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Francis, London, 1996, page 228-229] the therapeutic range for effective 
analgesia is about 5 to 20mg/L, with a similar range for antipyretic activity. 

Furthermore, during repeated administration of conventional 
paracetamol at a dose of 1g every 6 hours (4g a day in 4 divided doses) the 
5 mean trough plasma concentration (immediately pre-dose) was 3 mg/L, and the 
mean maximum concentration was about 12 mg/L [Nielson et al. (1991) British 
Journal of Clinical Pharmacology 31: 267-270]. Accordingly in the coated 
paracetamol the predicted steady-state levels for coated paracetamol powder 
are within this range (see Figures 2 and 3). 

10 In conclusion, the preliminary results suggest that the plasma 

concentrations of paracetamol obtained during twice daily administration of 
coated paracetamol powder will be within the range of concentrations 
encountered with four times daily dosing with conventional paracetamol 
formulations. One can speculate therefore that twice daily dosing with coated 

15 paracetamol powder according to the present invention would provide good 
antipyretic and analgesic control over 24 hours. Perhaps the most important 
advantage would be overnight pain relief, particularly for patients with arthritic 
conditions leading to morning stiffness. 



Tablets of paracetamol were prepared using the NoPap powder of Example 1. 
The powder was subjected to direct compression. No granulation steps were 
used before compression. The hardness of the tablets was in the range of 5 to 



Example 4 



Paracetamol Formulation - Paracetamol Tablet 



9 kP. 
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500 mg tablets were prepared having the following formulation: 



Inqredient 


Weiqht (mq) 


NoPap powder (80% potent) 


625 


Mannitol 


504.9 


Flavours 


59.1 


Crospovidone 


37.0 


Magnesium Stearate 


14.0 




1240.0 



Example 5 

Dissolution of Coated Paracetamol Nopap Powder and Nopap Tablets 



Time (mins) 


Powder 


Tablet 


2 


1.80 


12.81 


5 


4.32 


38.48 


10 


8.07 


73.97 


20 


15.11 




30 




100.00 


45 


30.27 


100.00 



The dissolution profile is a plot of amount of active ingredient released as 
a function of time. The dissolution profile was measured utilising the Drug 
Release Test (724) which incorporates standard test USPXXII 1990. (Test 
(711) Supplement VI, 1992). The dissolution tests were conducted in a 
10 modified flow through cell apparatus. 

Example 6 
Paracetamol Bioavailability Study 
Fourteen healthy male subjects were administered Test Formulation 
outlined below to study the bio availability of NoPap tablets compared 
15 immediate release Tylenol® Extra Strength tablets. 
Study Formulations 

Test Formulations: 

NoPap C1: a taste-masked soft-chew tablet of paracetamol (500 mg) 
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NoPap C2: a taste-masked soft-chew tablet of paracetamol (500 mg) 
Reference Formulation: 

Tylenol® Extra Strength Tablet containing paracetamol (500 mg) 
Treatments 

Treatment 1:NoPap C1; 500 mg paracetamol as a single taste-masked soft- 
chew paracetamol tablet was administered with 240 mL of room 
temperature water following at least a 10 hour overnight fast. 

Treatment 2: NoPap C2; 500 mg paracetamol as a single taste-masked soft- 
chew paracetamol tablet was administered with 240 mL of room 
temperature water following at least a 10 hour overnight fast. 

Treatment 3: Tylenol® Extra Strength Tablet; 500 mg paracetamol as a single 
paracetamol tablet was swallowed whole with 240 mL of room 
temperature water following at least a 10 hour overnight fast. 

For treatments 1 and 2, the tablet was chewed gently for a period of 30 
seconds before swallowing. The mouth was then rinsed three times with 
aliquots of the 240 mL of the water used for dosing. All rinsing water was 
swallowed. 

Sample Analysis 

Study plasma samples were analysed for paracetamol concentration 
using a sensitive and specific high performance liquid chromatographic (HPLC) 
procedure involving ultraviolet detection. Samples were not identified to the 
analysts by treatment group, and all samples for a given subject (pre- and post- 
dose) were initially analysed together (along with standards and controls) in the 
same analytical run. The assay had a limit of quantitation of 0.16 mg/L and was 
linear over the range 0.16 mg/L to 16.00 mg/L. 
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Results 

The results obtained by comparing the three treatments in the 14 
evaluable subjects are shown in Figure 4. Table 5 shows the mean (standard 
deviation) values of the calculated pharmacokinetic parameters and 
observations for the three treatments. 



r 
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PARACETAMOL BIOAVAILABILITY STUDY 
TABLE 5 

MEAN (±SD) PHARMACOKINETIC PARAMETERS AND OBSERVATIONS 

N=14 





TREATMENTS 




1 


2 


3 


PARAMETER 


NOPAP C1 


NOPAP C2 


TYLENOL** 




FASTING 


FASTING 


FASTING 


AUCO-inf 


22.782 


21.806 


21.389 


(mg.h/L) 


(3.891) 


(3.819) 


(3.612) 


AUCo-t 


20.733 


19.976 


19.350 


(mg.h/L) 


(3.336) 


(3.299) 


(2.849) 


Relative Bioavailability 


106.85 


102.59 


100 


(F%) 


(7.63) 


(13.03) 




Cmax 


6.330 


7.297 


7.332 


(mg/L) 


(1.571) 


(1 .627) 


(2.269 


tmax 


0.558 


0.576 


0.800 


(h) 


(0.174) 


(0.315) 


(0.765) 


t1/2 


2.904 


2.841 


3.068 


(h) 


(0.407) 


(0.453) 


(0.707) 


Ke 


0.2430 


0.2499 


0.2366 


(h-1) 


(0.0341) 


(0.0404) 


(0.0509) 



Treatment 1: Nopap C1 paracetamol taste-masked soft-chew tablet (1 x 500 
mg) ( administered following a 10 hour overnight fast. 

Treatment 2: Nopap C2 paracetamol taste-masked soft-chew tablet (1 x 500 
mg), administered following a 10 hour overnight fast. 

Treatment 3: Tylenol® Extra Strength paracetamol tablet (1 x 500 mg), 
administered following a 10 hour overnight fast. 
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Discussion/Conclusions 

1. The mean extent of paracetamol absorption (both AUC 0 . t and AUC 0 . in f) 
showed no significant difference between the three treatments, Nopap 
C1 (fasting), Nopap C2 (fasting) and Tylenol® Extra Strength tablets, 

5 based on confidence intervals using log-transformed data. All 

comparisons had confidence intervals within the acceptance 80-125% 
range. 

2. The mean time to peak for both NoPap formulations, when given in the 
fasting state, were slightly less than Tylenol® Extra Strength Tablets, with 

10 NoPap C1 peaking earlier than NoPap C2 f although the differences were 

not statistically significant. 

3. Although the mean relative bioavailability of NoPap C1 was slightly 
higher than NoPap C2, the difference was not statistically significant. 

The study data demonstrate that, under fasting conditions, single 500 mg doses 
15 of the test taste-masked, soft-chew paracetamol tablet, NoPap C2, exhibits 
similar rate and extent of absorption of paracetamol to that of the reference 
marketed formulation, Tylenol® Extra Strength tablets, which suggests that the 
taste masking process has not altered the release characteristics of the test 
drug. 
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Example 7 
Evaluation of taste in Nopap Tablets 

1. Introduction 

This randomised 3-way cross-over study was conducted to evaluate the 
5 taste of three taste-masked paracetamol tablet (Nopap tablets) formulations in 
healthy adults. The tablets were prepared according to Example 1 . 

Each subject tasted the three formulations (Tablet A (Citrus), Tablet B 
(Mint), Tablet C (Berry). Immediately after tasting each tablet, the subject 
indicated his or her overall opinion of the taste (bitterness). 
10 2. Results 

2.1 Taste characteristics 

Bitterness results are summarised in Table 6. Of the 77, 78 or 77 
individuals tasting tablets A, B & C, 39%, 34.6% and 42.9% tasted no bitter 
taste in the Nopap tablets despite the immediate release characteristic of the 
15 tablet. Only 5.2%, 5.1% or 5.2% recorded any major bitterness in the tablet. 

Finally it is to be understood that various other modifications and/or 
alterations may be made without departing from the spirit of the present 
invention as outlined herein. 
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Claims 

1. A taste masked paracetamol composition capable of sustained release 
and/or immediate release including: 

a core element including paracetamol; and 
5 a coating material including ethyl cellulose of less than 23% by weight of 

the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element. 

2. A taste masked paracetamol composition according to claim 1 wherein 
the sustained release of the paracetamol has a rate of release in the range 

10 10% to 44% in 45 mins. 

3. A taste masked paracetamol composition according to claim 1 or 2 
having a dosage of paracetamol such that upon administration a plasma 
concentration of the paracetamol is maintained in a range of approximately 
4mg/l to approximately 20mg/l over a period of 24 hours. 

15 4. A taste masked paracetamol composition according to claim 3 wherein 
the administration is at least one dosage/24 hours. 

5. A taste masked paracetamol composition according to claim 3 or 4 
wherein the administration is at least 2 dosages/24 hours. 

6. A taste masked paracetamol composition according to any one of claims 
20 1 to 5 wherein the core element has a particle size distribution in the range of 

0.1|.im to 250jam and a shape which facilitates coating to provide a continuous 
.coating on the core element. 

7. A taste masked paracetamol composition according to claim 6 wherein 
the particle size distribution is in the range of 35jam to 125(am. 

25 8. A taste masked paracetamol composition according to claim 6 or 7 
wherein the core element has a low aspect ratio. 

9. A taste masked paracetamol composition according to claim 8 wherein 
the aspect ratio is approximately 1 . 

10. A taste masked paracetamol composition according to any one of claims 
30 6 to 9 wherein the core element is substantially spherical. 

11. A taste masked paracetamol composition according to any one of claims 
1 to 10 wherein the coating material includes ethyl cellulose. 
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12. A taste masked paracetamol composition according to any one of claims 
1 to 1 1 wherein the coating material provides a coat on the core element in the 
range of 0.005 to 25jam. 

13. A taste masked paracetamol composition according to any one of claims 
5 1 to 12 which is a powder having sustained release properties. 

14. A taste masked paracetamol composition according to any one of claims 
1 to 12 which is a tablet having immediate release properties. 

15. A method of preparing a taste masked paracetamol composition capable 
of sustained release and/or immediate release including : 

10 a core element including a paracetamol; and 

a coating material including ethyl cellulose of less than 23% by weight of 
the total weight of the composition wherein said coating material provides a 
substantially continuous coating on the core element; 
which method includes: 
15 providing a sufficient amount of: 

paracetamol selected for a size in the range of 0.1 jam to 250|um 
and shape suitable for coating to provide a continuous coating; 

a solution of a coating material including ethyl cellulose and an 
organic solvent being selective for ethyl polymer; 
20 suspending or dispersing the paracetamol in the solution of coating 

material; 

spray drying the suspension or dispersion of paracetamol in a dry gas 
having a low dew point; and 

collecting the paracetamol having a coating of ethyl cellulose of less than 
25 23% by weight based on the weight of the total weight of the composition. 

16. A taste masked paracetamol composition prepared by the method 
according to claim 15. 

17. A taste masked paracetamol composition according to claim 16 which is 
a powder of particle size in the range of 1|.im to 250^im having sustained 

30 release properties. 
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18. A taste masked paracetamol composition according to claim 16 which is 
a tablet of compressed paracetamol powder having immediate release 
properties. 

19. A method of preventing and treating a pain-related disorder including 
5 administering an effective amount of a paracetamol composition according to 

any one of claims 1 to 12, or 16 to 18. 

20. A method according to claim 19 wherein the paracetamol composition is 
a powder having sustained release properties. 

21. A sustained release and taste masked pharmaceutical composition 
10 according to claim 1 substantially as hereinbefore described with reference to 

the examples. 
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ABSTRACT 

The present invention relates to a paracetamol composition, in particular 
to a taste masked paracetamol composition capable of sustained release or 
immediate release having improved release characteristics and coating 
5 characteristics, and having less than 23% by weight ethyl cellulose. The 
present invention also includes a method of preparing such a composition 
preferably incorporating a spray drying technique. 

Accordingly, in a first aspect of the invention there is provided a taste 
masked paracetamol composition capable of sustained release and/or 
10 immediate release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23% by weight of 
the total weight of the composition wherein said ethyl cellulose provides a 
substantially continuous coating on the core element. 
15 In a further preferred aspect of the present invention there is provided a 

taste masked paracetamol composition capable of sustained release and/or 
immediate release including: 

a core element including paracetamol; and 

a coating material including ethyl cellulose of less than 23 % by weight of 
20 the total weight of the composition, and 

wherein the core element is selected for a size in the range of 1|am to 
250|_im and shape having a low aspect ratio which facilitates coating and 
wherein said coating provides a continuous coating on the core element. 
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Figure 2 
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